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DETAILED ACTION 

1 . The amendment to claim 1 filed on January 23, 2008 has been acknowledged. Currently 
claims 1-2, 4-33, 38-44, and 46-54 are pending. 



Response to Arguments 

2. Applicant's arguments filed January 23, 2008 have been fully considered but they are not 
persuasive. 

3. In response to applicant's argument regarding the discussion of inorganic acids attacking 
yttria and causing substantial corrosion, the Examiner finds this argument not persuasive for the 
reason that that the prior art uses the same acids as claimed in the instant applicant. 

4. With respect to applicant's argument regarding the exposure time and concentration of 
the solution, the Examiner respectfully disagrees. It is within the skill of an ordinary artisan to 
vary the time of cleaning based on the thickness of the deposits or contaminants to be removed 
from the surface. It is commonly known that the thicker the residue is, the longer it takes to 
clean it. The length of time is also impacted by the strength of the solution, the stronger the 
solution, the less amount of time it would take to clean than using a weaker solution. Shih 
specifically teaches as discussed in the office action below, the same set of acids claimed in the 
instant application and that it is within the technical grasp of one of ordinary skill in the art to 
determine the operating conditions of the cleaning solution as well as the exposure time. 
Therefore, it would be obvious to optimize the conditions to achieve a clean structure while 
preventing damage to the structure. 
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5. In response to applicant's arguments against the references individually, one cannot show 
nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re 
Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 

Claim Rejections - 35 USC § 112 

6. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

7. Claim 1 is rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with the 
written description requirement. The claim(s) contains subject matter which was not described 
in the specification in such a way as to reasonably convey to one skilled in the relevant art that 
the inventor(s), at the time the application was filed, had possession of the claimed invention. In 
claim 1, lines 1 1-13, the subject matter not properly described in the application as filed is 

". . .wherein said third solution is configured to be non-reactive with respect to said surface of 
said set of structures including said yttrium oxide during said mechanical rubbing." The claim 
directs the third solution to being a first set of acids, but how can acids which are reactive by 
nature be configured to be non-reactive? 

Claims 2, 4-33, 38-44, and 46-54 are rejected under 35 U.S.C. 1 12, first paragraph as 
being dependent upon a rejected claim. 
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8. Claim 1 is rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with the 
enablement requirement. The claim(s) contains subject matter which was not described in the 
specification in such a way as to enable one skilled in the art to which it pertains, or with which 
it is most nearly connected, to make and/or use the invention. In claim 1, lines 1 1-13, the claimed 
subject matter for which the specification is not enabling is ". . .wherein said third solution is 
configured to be non-reactive with respect to said surface of said set of structures including said 
yttrium oxide during said mechanical rubbing." The specification does not provide any guidance 
as to any specific acids which have the ability to be non-reactive with surfaces of structures nor 
does the specification disclose specific characteristics for such acids. Furthermore, the 
specification fails to provide guidance as to how any acid should be non-reactive with respect to 
a surface of a structure. No working examples are provided to provide such missing information. 
Without such information, one of skill in the art would be required to perform undue 
experimentation because acids by nature are considered to be reactive. Therefore, one skilled in 
the art could not make and/or use the invention without undue experimentation. 

Claims 2, 4-33, 38-44, and 46-54 are rejected under 35 U.S.C. 1 12, first paragraph as 
being dependent upon a rejected claim. 

Claim Rejections - 35 USC §103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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10. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

11. Claims 1-2, 4-7, 9-33, 38-39, 44, and 46-54 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Shih et al. (U.S. PGPub 2003/0190870, hereafter '870), in view of 
Han et al. (U.S. PGPub 2003/0127049, hereafter '049), and further in view of Crevasse et al. 
(U.S. PGPub 2002/0139393, hereafter '393). 

Claim 1 : '870 teaches cleaning ceramic surfaces of parts used in semiconductor 
processing equipment [abstract] by exposing a set of structures in a first solution including an 
oxidizer for a first period [H 2 0 2 ; page 2, paragraph 15; page 5, paragraph 32], removing the set 
of structures from the first solution [going from one solution to the next; page 5, paragraph 32], 
exposing the set of structures to a second solution including a ketone reagent for a second period 
[acetone; page 5, paragraph 32], removing the set of structures from the second solution [going 
from one solution to the next; page 5, paragraph 33], and treating the structures with a third 
solution including a first set of acids for a third period [HF; page 2, paragraph 16; page 5, 
paragraph 33]. '870 does not explicitly disclose the time in which the structures are in contact 
with the third solution, but it does teach on page 2, paragraph 16, lines 10-12 that the length of 
time the structures are left in contact with the solution may be determined routinely by one of 
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ordinary skill in the art without undue experimentation. It would have been obvious to one 
having ordinary skill in the art at the time the invention was made to optimize the time the 
solution remained in contact with the structures, since it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable ranges 
involves only routine skill in the art. In re Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 
1955). 

In addition, '870 does not specifically indicate that ceramic surfaces include yttrium 
oxide, as recited in the preamble of the instant claim 1 . It is noted that chamber parts are 
conventionally covered with ceramic coating of yttrium oxide in order to better protect the 
chamber parts from corrosion, as evidenced by '049 [col. 1, lines 35-40; col. 4, lines 43-50]. It 
would have been obvious to one having ordinary skill in the art at the time the invention was 
made to use the yttrium oxide coated ceramic parts taught by '049 as the parts to be cleaned by 
'870 with a reasonable expectation of success because '049 teaches that yttrium oxide coating 
protects the parts from corrosion. 

'870 and '049 remain silent with respect to mechanically rubbing a surface of the part 
while treating it with a first set of acids. However, scrubbing or wiping or rubbing surfaces 
during wet cleaning is conventionally utilized in the art, as indicated by '393, who teaches 
cleaning the surfaces of substrates with a brush [i.e. scrubbing] [page 1, paragraphs 4-5]. It 
would have been obvious to one having ordinary skill in the art at the time the invention was 
made to use the cleaning techniques taught by '393 in combination with the solutions taught by 
'870 with a reasonable expectation of success because '393 teaches that brushes are an effective 
way to remove any residual debris on the substrate. 
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As discussed above, the time the structures remain in contact with the cleaning solution is 
a result effective variable. It is common knowledge that brushing a structure while using a 
cleaning solution decreases the time required to clean the object. It would have been obvious to 
one having ordinary skill in the art at the time the invention was made to optimize the cleaning 
time of brushing the structures with the cleaning solution, since it has been held that where the 
general conditions of a claim are disclosed in the prior art, discovering the optimum or workable 
ranges involves only routine skill in the art. In re Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 
(CCPA 1955). 

Claim 2: '870, '049, and '393 teach the limitations of claim 1 above. '870 teaches 
exposing the structures to a fourth solution including a second set of acids for a fourth period 
[HC1; page 2, paragraph 16; page 5, paragraph 33]. '870 does not explicitly disclose the time in 
which the structures are in contact with the fourth solution, but it does teach on page 2, 
paragraph 16, lines 10-12 that the length of time the structures arc left in contact with the 
solution may be determined routinely by one of ordinary skill in the art without undue 
experimentation. It would have been obvious to one having ordinary skill in the art at the time 
the invention was made to optimize the time the solution remained in contact with the structures, 
since it has been held that where the general conditions of a claim are disclosed in the prior art, 
discovering the optimum or workable ranges involves only routine skill in the art. In re Aller, 
220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955). '870 also teaches exposing structures to a 
fifth solution including a first set of alkalines for a fifth period [NH 4 OH; page 2, paragraph 15]. 
They indicate that treatment with NH 4 OH may be useful in removing metal contaminants [page 
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2, paragraph 15], as well as indicate that chemical steps in this cleaning routine may further 
include or be replaced with the other chemical steps depending on the nature of contaminants to 
be removed [pages 4-5, paragraph 31]. 

Claim 4: '870, '049, and '393 teach the limitations of claim 1 above. '870 teaches that 
the first set of acids includes HF, HN0 3 , and H 2 0 [page 2, paragraph 16; page 5, paragraph 33]. 

Claims 5-6 and 9-20: '870, '049, and '393 teach the limitations of claims 2 and 4 above. 
'870 teaches rinsing parts with DI water and drying with filtered nitrogen upon cleaning with 
particular chemicals is know to those of ordinary skill in the art [Figs. 2-3; page 5, paragraph 34, 
lines 22-29]. 

Claim 7: '870, '049, and '393 teach the limitations of claim 2 above. '870 discloses that 
ultrasonically enhanced cleaning/rinsing is conventional in the art and one skilled in the art 
would have found it obvious to enhance the cleaning of the parts by applying ultrasonic waves to 
the acetone containing solution of '870 [page 5, paragraph 34, lines 1 1-13]. 

Claims 21-22: '870, '049, and '393 teach the limitations of claim 2 above. '870 teaches 
that the first solution contains an oxidizer [H 2 0 2 , page 2, paragraph 15; page 5, paragraph 32]. 

Claims 23-25: '870, '049, and '393 teach the limitations of claim 22 above. '870 teaches 
that H 2 0 2 comprises about 30% of the solution [page 5, paragraph 32, lines 13-20]. 
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Claims 26, 28, 44, and 54: '870, '049, and '393 teach the limitations of claim 2 above. 
'870 does not explicitly disclose the time in which the structures are in contact with the first, 
second, fourth, or fifth solution, but it does teach on page 2, paragraph 15, lines 17-20 that the 
length of time the structures are left in contact with the solution may be determined routinely by 
one of ordinary skill in the art without undue experimentation. It would have been obvious to 
one having ordinary skill in the art at the time the invention was made to optimize the time the 
solution remained in contact with the structures, since it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable ranges 
involves only routine skill in the art. In re Alter, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 
1955). 



Claim 27: '870, '049, and '393 teach the limitations of claim 2 above. '870 teaches that 
the ketone reagent comprises acetone [page 5, paragraph 32]. 

Claim 29: '870, '049, and '393 teach the limitations of claim 2 above. '870 teaches the 
use of acidic solution in combination with H 2 0 2 [pages 4-5, paragraphs 31 and 33] and that the 
processing steps can be replaced. Therefore, the presence of H 2 0 2 in the first set of acids or in 
the third cleaning solution, as recited, is expected with in the teaching of '870. 



Claim 30: '870, '049, and '393 teach the limitations of claim 2 above. '870 teaches that 
the first set of acids comprises HF [page 2, paragraph 16; page 5, paragraph 33]. 
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Claims 31-33: '870, '049, and '393 teach the limitations of claim 30 above. '870 does 
not explicitly disclose the concentration of the first set of acids in the third solution, but it does 
teach on page 2, paragraph 16 that the relative amounts of HF may be determined routinely by 
one of ordinary skill in the art without undue experimentation. It would have been obvious to 
one having ordinary skill in the art at the time the invention was made to optimize the 
concentration of the solution, since it has been held that where the general conditions of a claim 
are disclosed in the prior art, discovering the optimum or workable ranges involves only routine 
skill in the art. In re Alter, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955). 

Claim 38: '870, '049, and '393 teach the limitations of claim 2 above. '870 does not 
explicitly disclose the time in which the structures are in contact with the third solution, but it 
does teach on page 2, paragraph 16, lines 10-12 that the length of time the structures are left in 
contact with the solution may be determined routinely by one of ordinary skill in the art without 
undue experimentation. It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to optimize the time the solution remained in contact with the 
structures, since it has been held that where the general conditions of a claim are disclosed in the 
prior art, discovering the optimum or workable ranges involves only routine skill in the art. In re 
Alter, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955). 

Claim 39: '870, '049, and '393 teach the limitations of claim 2 above. '870 teaches that 
the third solution comprises H 2 0 [page 2, paragraph 16, lines 1-4]. 



Application/Control Number: 10/666,331 Page 11 

Art Unit: 1792 

Claims 46-49: '870, '049, and '393 teach the limitations of claim 2 above. '870 teaches 
that the first set of alkalines comprises NH 4 OH [page 2, paragraph 15]. '870 does not explicitly 
disclose the concentration of the first set of acids in the third solution, but it does teach on page 
2, paragraph 15 that the relative amounts of NH 4 OH may be determined routinely by one of 
ordinary skill in the art without undue experimentation. It would have been obvious to one 
having ordinary skill in the art at the time the invention was made to optimize the concentration 
of the solution, since it has been held that where the general conditions of a claim are disclosed 
in the prior art, discovering the optimum or workable ranges involves only routine skill in the art. 
In re Alter, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955). 

Claims 50-53: '870, '049, and '393 teach the limitations of claim 2 above. '870 teaches 
that the fifth solution comprises H2O2 [page 2, paragraph 15]. '870 does not explicitly disclose 
the concentration of the first set of acids in the third solution, but it does teach on page 2, 
paragraph 15 that the relative amounts of H 2 0 2 may be determined routinely by one of ordinary 
skill in the art without undue experimentation. It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to optimize the concentration of the 
solution, since it has been held that where the general conditions of a claim are disclosed in the 
prior art, discovering the optimum or workable ranges involves only routine skill in the art. In re 
Alter, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955). 
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12. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over '870, '049, 
and '393 as applied to claim 2 above, and further in view of Ssuzuki et al. (U.S. Patent 
4,688,918, hereafter '918). 

Claim 8: '870, '049, and '393 teach the limitations of claim 2 above. They do not 
explicitly teach exposing the set of structures in a second solution for a second period where the 
set of structures are rinsed and mechanically rubbed with an alcohol. However, '918 teaches that 
rinsing a solution with an alcohol following a ketone is known [col. 5, lines 41-43]. It would 
have been obvious to a person of ordinary skill in the art to rinse the structures with alcohol in an 
attempt to provide an improved cleaning method, as a person with ordinary skill has good reason 
to pursue the known options within his or her technical grasp. In turn, because rinsing with an 
alcohol following a ketone as claimed has the properties predicted by the prior art, it would have 
been obvious to use that method of cleaning. As discussed in claim 1 above, scrubbing or 
wiping or rubbing surfaces during wet cleaning is conventionally utilized in the art, as indicated 
by '393, who teaches cleaning the surfaces of substrates with a brush [i.e. scrubbing] [page 1, 
paragraphs 4-5]. It would have been obvious to one having ordinary skill in the art at the time 
the invention was made to use the cleaning techniques taught by '393 in combination with the 
solutions taught by '870 with a reasonable expectation of success because '393 teaches that 
brushes are an effective way to remove any residual debris on the substrate. 



13. Claims 40-43 are rejected under 35 U.S.C. 103(a) as being unpatentable over '870, 
'049, and '393 as applied to claim2 above, and further in view of Amai et al. (U.S. Patent 
7,063,094, hereafter '094). 
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Claims 40-43: '870, '049, and '393 teach the limitations of claim 2 above. '870 teaches 
the use of HN0 3 in the second set of acids. It remains silent about the use of CH 3 COOH in the 
second set of acids. '094 teaches that foreign substances on the interior surfaces of the chamber 
can be dissolved by nitric or acetic acid, thus recognizing the equivalency between nitric and 
acetic acid for similar purposes. However, substitution of equivalent methods requires no 
express motivation, as long as the prior art recognizes equivalency. In re Fount, 213 USPQ 532 
(CCPA 1982); In re Siebentritt, 152 USPQ 618 (CCPA 1967); Graver Tank & Mfg. Co. Inc. V. 
Linde Air Products Co., 85 USPQ 328 (USSC 1950). '870 does not explicitly disclose the 
concentration of the second set of acids, but it does teach on page 2, paragraph 16 that the 
relative amounts of HNO3 may be determined routinely by one of ordinary skill in the art without 
undue experimentation. As '094 taught the equivalency between nitric and acetic acid, it would 
have been obvious to optimize the concentrations of acetic acid instead of the nitric acid. It 
would have been obvious to one having ordinary skill in the art at the time the invention was 
made to optimize the concentration of the solution, since it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable ranges 
involves only routine skill in the art. In re Alter, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 
1955). 

Double Patenting 

14. Applicant is advised that should claim 21 be found allowable, claim 22 will be objected 
to under 37 CFR 1 .75 as being a substantial duplicate thereof. When two claims in an 
application are duplicates or else are so close in content that they both cover the same thing, 
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despite a slight difference in wording, it is proper after allowing one claim to object to the other 
as being a substantial duplicate of the allowed claim. See MPEP § 706.03(k). 

Conclusion 

15. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

16. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to NICOLE BLAN whose telephone number is (571)270-1838. The 
examiner can normally be reached on Monday - Thursday 8-5 and alternating Fridays 8-4. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Cleveland can be reached on 571-272-1418. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/N.B./ 

Examiner, Art Unit 1792 



/Alexander Markoff/ 

Primary Examiner, Art Unit 1792 



